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^^oK A^7| x^al^LfioiiAi ^i-Ag^F^ ^H7|^ ^'-^□H-l- ^tlJ-^l-^ Sm^*"^ fe'-^IS^im 

^ ^dS -^go^ ^hci-, o|oj| s|eHA^, xHa|3ii-f|o| ^ai -^e||7|o| «.^f|7|-^7|- g-^ia ^ tiH#^H^Ml 

JE7 

JE 1^ ^ Hievsi #^'#±hBi|7|o| ^a£E. 
£ 2-^ ^^#^a^|7|o| j:ia|^i-x|o| goji, 

i4-^Ss|j^l #^#^a^|7|o| x^a|S-*|s| ^o^iolcK 

1. 21 : ^ia|^2 : S-*!! 

4 : 5ECH5 : 

7. 27 : u||7|^h1 : 

13, 33 : I^HIS. 35 : 

17 : uH7|?i!i9 : ^^I^dHS 
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JlohBl 

0|B-|th#e|]°| ^^#^£^171 Z^a|^^^|^, Xil 4SE2:| ^^#^B^17| x-|a|§-x|o| ^ojiQllAiS^ ^»-o|, 

(5^)9\ ^x^|(52)A^o|o^|-^ m^J-s-^i-i- n'^^m^^ *•^l^(58)II^ ^^sBi(59). ^ ^^#^£^i7|o| x-i 

a|A| 7^^# yH7|:^K55)# ^tli-^i-ji °icK -^^#^£l|7|(53)# x-i a| ^(51)011 AH ^, 

jnu|^^x|o| Jil«l-#(57)oi| a|3^0i. g<i^#^e^|7|(53). ^I^^ ^ ^-§-^§^-117^ a|^{51 )3|-^oj|-^ 3| 

Ei7F^7:|£|c>| ^4^#^&l|7|o| ^§Hoi| 511f&§5E# 7h^^ha=|. -g^' ^^^^^| 7| (53)a| ^§H^^§H^ ^ 

xye^- uH7|7F^^ b||7|e! (60)011 o|T&|.o:) bH«^K55)o|| ^ojS c|.^. ^^|^°HS(61)# #^|^ a| 

oi7|AH, b[|7|^(60)^l -g-^*-^ Jii^i-^^x|7|- [iH^ §^|o^zL. :niy-S'*|7|- Sxj^foj #^^3|-7i| HIGH sicH, -g^ 
#&5Hii^Soj| o|(»AH ^n^s.^ ^^y\^m uH#A|7|ji sii^K 

aH^^, oiaHoh tJH7|aL[|oj| -yxi^! ^^l^oHoil bH7|7h>i:S| ^£7hx|uhx|7i| t 

^|7F Ssi-gsi. A^EH^ bHSHlTil h| n, 7^!^ A^§£l ^dH^ :i:So| "^^cHxi °^ ^7|3^ eh^l 

^□Hft# yf|7|^hL||o]|AH ^i-^ai^^o^^^-^ #^o^ go| o^cK ££oi-, a[]7|^i-LHo| ^^l^oHS^I gft^^ yH7| 

7^^o| ^#o| ;^i|oh£|cH, -^Ai^Axa^pioi ^oig ^loh^ial^s-l ^^ii^^ g^. x^aj^LHo| q|^|7^£|^^ 



^H^^^l yAHo| q|g - o, - ^Ai#AXB^|7| x^a|&x|# xiiseh^ ^dolcK 



M7| sxH^^ ^ :iio}-oj| cLhaK -gAi = AAg^i^i^ x^a|^s^, a^7| x^a|^LHo^| a-| zi\±,% «H#3l-^ 

^•■OK -^71 Xial^LHoilAi ^^Ay^l-- o|^|7[-:^2.| ^Bf] ^'^7|t S^dH# SH-^F-c- ^^h^^^l # 

^ n^l-^l ^^m^*-^ ^^IS-xi-^ x^a|^LH^o^| ^xis- ^ ^^o:^, Lfisgoii ^^□H7|- 7(-^^-g^^s 7|-x| 

^^71 S-^|^^x|Oi| -^7^3|•0^ M7| tiH7|^FLH^0i| ^hofxH ^^^|^dH## ^x|*^ ^ o|CK 

^DH^ yH7|^^o| LH^n^oii ^u^ii-^ 4^ 5i"^K o:|7|Aii, bH7|^^LHoi| ^-^^Hol ^ ^^°H^ 

^ TiO 

27 ^ d|.Bh3J^|-cK 
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0|CK 0| £aoj|A-i # ^ Si^ y^fil- ^0|, & 2Io|-o| gAl =.A^.a^|7| ;^^£|x|.^|^ ^x^|(2)M|0j| §^£|CH #>^#i^B^| 

s| x^£|A| ^'■ASul--^ 7[^m uHSoh-b uH::^I^K7) iJ ^x-i|(2)^l-^o|| -y^l^lcH :uiy^^*|# sIQai^^^ ^#?>^*I^1 
^§SE-|{9), o|o| Jny^(12)oj| as-^h-^ *^l"y(8)S Sl^m^I ?icK 

^^'^^£^17|(3)# x^a|^(i)cH|A-|^, m^m^^\\y\{3), □l>a# iJ. o|E-|o^ DiAg^oi ^Til 31- 

^ xi&|^L4)o| gxi = ^5H7(-:±:# ^^^l^^zi, -i-^^S3|-7^| ^ aH:^I^K7)^l ^oHS^ 

m\^n ^wu^ uH^^i^Krioii ^^moi mMm^^\\y\^\ ^^m^i^i^M ^^i^i^ck 

^ ll?}9.\ o[ E[)°to^Ai, &»-^IS-x|7|- x^a|Z£(i)L-Hoi| ^x|3|-^ a^cHi^ L.HS?^c)|| ^H^oH7F 71-^ 

^x|J£|Oi ^H, 7h^^^^Kll)M|C^I^ ^^7h^# ^1FA|7|7| ^|3F0:| -^^(15)01 ^x|£|C>1 $■ 

^jieioi|A-i A^§£)^ ^h^Dfi^ gAi^>x£^p|5 Jl^§oi|A^ ^•■^^i-^ ^i^i^ y[:^(om^, ^^-smok o^ 

olif^FcHig #)# ^^sfo^^o^ ^3HA|S ^ oi - gs^^h^DHoioj s^^hcK 

o|2-|o[ ^^Dfi^-^ J102 ^Ml^ S^dH7|- -^-^cHlAi ^^o|. A^^|-t!-^5^# ^oi^°jAH, x|-s|Ai# ^A^s|| # 3 
^ 7|x^|A^E}|o| o^^u|oK o^°J^, fhsh^^ S^l ^^^1^ &^H^I?Jf^m ^^2iA^ $JcK&Jl^tl : 

Photocatalystic Purification and Treatnnent of water and air, pp421-434, Ken-ichiyou Suzuki).o|5H oi- g-^L-^ 
Soil cc^^□^, TiO 

^^y\±[^m€: 7^o| 100%7;W ^5HA|a ^ ojj7^ #^2!! S a^S! g^oi|5E 30 uH 

50%o|M ^5HA|^ ^ y\Jns\o\ ^cF. cci-ahAi, JI°hoMAH^ A^-^^ tl^s^ ^^o| TiO 

2 5f^°H# A^§3^5^clK 

L-HSSOII if^n[|7|- 7t-:±:^§^^(11)-E ^^\^[ ^^M^W^^] Ti02# ^^^FOi ^fl^^lDl, O | E-| o|- 7 ^ 

^^K11)^I SS^K AhZl^h ^0| 7|-^3|-Di ^Ol^t-oto^ ^^7F ^^a-7|-^3F5E^ noi, 1S.A|0]| JIlx^l7|"^ 

7h^^S3(ii)^i A^^LHH^o^|A^^ ^oi ^s«(i4)oi ^x|h|ch oioi, x^£|Aj 

13^(13)71- i^l-S 3^, 7Fr^^§:^f(ii)# ^a|3|-oi xf-£|Aj |gH(l3)S ^'-op^l# ^ 5i7j| 3|-D:j. x^a|^ lh 
x^fi|Ai Bg^(^3)- SAi^/A£^p|o| ^^a|x^^|7^ 7FS£|^ 7^>y a^eh# ^xi^Fs^ah xi^xhoi Bh^i 

7ho|^olx|5E^ 

^§?!i{15)-E 7F::!^^^^Kl1)^i #^oj| -a^^lS ^ in^l-§(lO)o| xi-^^i-^ ^oj. ^xj-^foi jn&loil 

^^SE^ S-^S a•^E^O|u|.X^|#a^O|e ^^^Oi Sit^f. O^^IAH. b|j7|S!{17)^| Jul^l^^xp^ 

oi^Mi, g^'#^£^|7|(3)a| &sH3j-go^ ^"-^ei--^ yH:'|7|->^-^ i-Hsaoil ^^□H7t- 7|-:±^#:&(11)S Sul- 

me^Ai. 7|-^^^^K11)'-H^0j| xi-s|Ai iy^(i3)oi|AH ^A^£|^ S^°Hoi| °|3|-oi S^uHy-gol 

•^Olu^n:|, 7F^^^^K11)^I ^^Oil 01- -^KH(-,5)o]| o|^^oi 7^|^3^o^ 7 i-r^^#-^^Kl1 j^H ^ #§£|Ol, 
^^H^le^Ai X-|a|^(l)LHcH|Ai ^#£|CH 0| eh oj- )* ^oh gAl^ b}]7|7|-:^o| ^^xi\^tyiL[ 

§0]| o|3^oi. AI-^oJ. b^£^ ^o|^ o^^l^ u||7|7|.^g ^^•au|o^ ^ 0^°J-^o| 7h:^i7h 7-|o| ^SH^ia, Ssh^:^#£E 
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£ 3e S JL°^a| c[B enseal x^£|S■x|°| ^Qjs.o|cf. o\B\tl JES3o)|ah tiF2f ^o|, 

o| 3°oll, uH7|-£.K27)e e^l}# ShTil HISS^H, x^£|Aj|g2(33)-b■ hH7|S.K27)i-Ho)| ^*|h|cH Sin, =^ 

^DHt 4.^71 a||7ia(27)e| Ml ^ Soil sgHlol 9in 

?Jh£|^dlS = (33)t #S?H(35)2| 2^^011 cc|-a|. edol H^^2^©^c^. o|sm|, xhaitjig =(33)- 

^#?!!(35)0| S^0| mO]Z[A-\ ?iX|:[l, ^#?t!(35)o| S3C|o| g*^ xj^iol §|.cH, X|-2|Alif 

o|x^ij oH7|a-o)| -yxl^rl-^ S-^oilfE ^-^-g, gsl^^t-S:! 

*^^l2l-Holl 3^2^ -^Ahsi-D^, c^a^, 2^5^*|•s:! &*h|2| 2iv-oii ^*|£|ch sysHs 

0| spoils., g<iiS:^iSlp|(33)2| ^5H^^#°S ^^-gsfe my\7[^^ i-HSS^O|| 2^^oH7|- ^gS tJl)7|a(27)# # 
shSl-a-M, 3(27)1-11 Yoll -y^ia ^l-^l-y =(33)o||Ai ^aI-ei^ xj-si-^jSai S^dHoiI 2|5M lt€-5Hy-§o| ^ 
oji-lD^, bH7|g-{27)2| eJ^o)l Sife ^#?H{35)ot| o|SK>| 7(|^5j°S aH7|&(27)i-HS mi\ #§slcH, -g-sllHlSAH 
2|^s uHft^cK o|2Hoh bH7|2^27)i-H2| SS- g<NS^i2lP| ^s||7F^2| ^5H:iiFS01| 2|s^cH, -y-^sh 

ah2h ^o|, °|?|^ ^5H7h^# S^aqoh ^ o|^°J#2| 7^^7^ 7H£| &5Hs|:n. 1,^2^=^=^S£E ^-^71 ^SHsj 

^, &5H7hrl:7h 2|^S uH«S[^k 



o|# ^ii*!- t^^a^ a-o|. ^ neJ-cHI cch# #-i^Sii:el|7| x^^|^^*|o||A^^, x|-2|Aj 13221- g-^DHo)| 2|shcH ^ 
5H7f^# #sHA|ao^^_ -^sHslxi a^Jl 2|^s uH^2ia 4^&tf2| °|^|7|->i# &sHA|?=1 ^"-^l '^^^ ?i±Mm 

(57)^^21 

M|o||Ai 'i\^7\±,2\ ^5H&>S« ^s?!^ S^DHS aifsfe ^nn^ ^« 
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^il Itfoil 2lo^A^,■^^7| xhsiAjia =t A^7| HH7l^hL|io|| ^*|E|cH '5iJl,'^^7\ W^DHfe 4.^71 uH^ISal lH«So|| a§ 
£|CH aife 5# ^g°^ ©fe #<^#ite1|7| *i£|&7:|. 



£2^ 
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